The potential of protein disulfide isomerase as a therapeutic drug target.
Protein disulfide isomerase (PDI) is a multifunctional protein of the thioredoxin superfamily. PDI mediates proper protein folding by oxidation or isomerization and disrupts disulfide bonds by reduction; it also has chaperone and antichaperone activities. Although PDI localizes primarily to the endoplasmic reticulum (ER), it is secreted and expressed on the cell surface. In the ER, PDI is primarily involved in protein folding, whereas on the cell surface, it reduces disulfide bonds. The functions of PDI depend on its localization and the redox state of its active site cysteines. The ER-based functions of PDI are linked to cancer invasion and migration. Surface-associated PDI facilitates the entry of viruses, such as HIV-1, and toxins, such as diphtheria and cholera. Thus, based on its involvement in pathological events, PDI is considered a potential drug target. However, a significant challenge in the therapeutic targeting of PDI is discovering function-specific inhibitors for it. To this end, a wide range of therapeutic agents, such as antibiotics, thiol blockers, estrogenic compounds, and arsenical compounds, have been used, although few are bona fide specific inhibitors. In this review, we will describe the potential of PDI as a therapeutic drug target.